Laminar shear stress enhances endothelial cell survival through a NADPH oxidase 2-dependent mechanism.
The beneficial effects of laminar shear stress (LSS) due to blood flow include inhibition of endothelial cell death, but the associated mechanism is not well understood. This issue was addressed in the present study. In a normal growth medium, the endothelial cell death rate was below 5%, but this value increased beyond 30% when the serum was depleted. However, when cells were exposed to LSS during the serum depletion period, cell viability recovered to the levels of the serum-provided cells. The pro-survival effect of LSS was not affected by l-arginine methyl ester, but it was abrogated by apocynin, indicating that NADPH oxidases (NOX) play key roles in the mechanism. The pro-survival effect of LSS was reduced by NOX2 siRNA, but not by NOX4 siRNA. LSS increased the expressions of p47(phox) and p67(phox), the subunits of NOX2 complex. These observations suggest that LSS prevents apoptotic death of endothelial cells through a NOX2-dependent mechanism.